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Project Overview

Team:

• University of California, Riverside

• Riverside Public Utilities

• Smarter Grid Solutions

• Pacific Gas & Electric

• GridBright

• Lawrence Berkeley National Lab

• Lawrence Livermore National Lab
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Project Overview
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Project Overview

1) Algorithm Development

2) HIL Simulation

3) Field Demonstration

DERs

Advanced Sensors

Micro-PMU and Line Sensor
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Innovations and Challenges

One of the Feeders:

Substation

6 / 12



Innovations and Challenges

One of the Feeders:

Substation
No Measurement

6 / 12



Innovations and Challenges

One of the Feeders:

Substation
UCR DERs

BTM Measurements

BTM

6 / 12



Innovations and Challenges

One of the Feeders:

Substation
UCR DERs

Micro-PMU

BTM

Micro-PMU

Micro-PMUs

6 / 12



Innovations and Challenges

One of the Feeders:

Substation
UCR DERs

Micro-PMUsBTM Line Sensor

Line Sensor

Line Sensor

Line Sensor

Line Sensor

6 / 12



Innovations and Challenges

One of the Feeders:

Substation
UCR DERs

Micro-PMUsBTM Line Sensor

6 / 12



Innovations and Challenges

With Two Micro-PMUs:

Micro-PMU Data Analytics Package

• Event Detection

• Event Classification

• Event Identification

7 / 12



Innovations and Challenges

With Two Micro-PMUs:

Micro-PMU Data Analytics Package

• Event Detection

• Event Classification

• Event Identification

500 Events Per Day Per Feeder

7 / 12



Innovations and Challenges

With Two Micro-PMUs:

Micro-PMU Data Analytics Package

• Event Detection

• Event Classification

• Event Identification

Feature Selection

Step Change Dynamic

Event Labeling

Machine Learning

T
e
s
t 
D

a
ta

7 / 12



Innovations and Challenges

With Two Micro-PMUs:

Micro-PMU Data Analytics Package

• Event Detection

• Event Classification

• Event Identification

Differential Synchrophasors

Compensation Theorm

Equivalent Circuit

D
is

c
re

p
a
n
c
y

𝑖

Γ 𝑖
Event Location

PMU 1

PMU 2

7 / 12



Innovations and Challenges

With Two Micro-PMUs:

Micro-PMU Data Analytics Package

• Event Detection

• Event Classification
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Innovations and Challenges

Feeder Aggregated Load Modeling:
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Innovations and Challenges

Individual Load Modeling:
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Innovations and Challenges
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Innovations and Challenges

With Line Current Sensors:

Topology Identification

IEEE T. on Smart Grid 2019

1. Reliable Solution

2. Fast Calculation

3. Light Computation

4. Switch Malfunction
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Innovations and Challenges

DER Control Based on Extremum-Seeking Iterations:
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Innovations and Challenges

Realities in Field Implementation

Limited Utility Resources

Limited Project Resources

Innovative Solutions

Publications

New Technologies
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DoE Energise Project DE-EE0008001

Thank You!

https://www.ece.ucr.edu/~hamed


